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ABSTRACT 


Asthma and Chronic Obstructive Pulmonary disease (COPD) have been 
classified as non-communicable diseases by the World Health Organization 
(WHO). These diseases contribute to the occurrence of around 4.2 million 
deaths globally. Medicine related problems (MRPs) refer to incidents 
associated with medicine therapy that interfere in the desired health 
outcomes. Patients with asthma and/or COPD are likely to encounter MRPs 
due to ineffective treatment, adverse drug reactions (ADRs), and/or 
medication errors (MEs). Therefore, the current study aimed to identify the 
prevalence, causes, and risk factors of MRPs among adult patients with 
asthma and/or COPD. A systematic literature review was conducted using 
13 databases. These databases included PubMed, NELM, Embase, Scopus, 
ISI Web of Knowledge, ScienceDirect, PsycInfo, British Nursing Index, 
Global heath, International Pharmaceutical Abstracts, PsycExtra, and 
Cochrane Library. ‘Medicine related problems (MRPs)’ ‘adults’ ‘asthma’ 
‘adverse drug reactions (ADRs)’ ‘drug related problems (DRPs)’ ‘adverse 
drug events (ADEs)’ ‘medication errors (MEs)’, and ‘Chronic Obstructive 
Pulmonary Disease’ ‘(COPD)’ were used as search items. Only quantitative 
studies, which investigated MRPs in adult patients with asthma and/or 
COPD, were included. The results of the review retrieved initially 1146338 
titles that were considered. The analysis of the titles of these studies 
identified 55 relevant abstracts, of which, 15 were included in the review. 
The data extracted from these studies showed that the MRPs had a 
prevalence rate of 39.8%, ADRs 4.6%, while MEs had a prevalence rate of 
66.9%. The comparison of these prevalence rates showed that MEs and 
MRPs had a higher prevalence than ADRs. Theophylline was reported to 
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have the highest prevalence rate of MRPs which required special 
consideration to ensure its safe use by patients. The findings of the current 
study would potentially provide insights pertaining to the reduction of the 
high rate of MRPs. 


Keywords: adults, asthma, Chronic Obstructive Pulmonary Disease 
(COPD), drug related problems (DRPs), medication errors (MEs) 


1. INTRODUCTION 


Asthma causes inflammation and narrowing of the bronchial tube 
linings, resulting in reduced air flow in and out of the lungs. Globally, it has 
a higher prevalence rate with around 235 million cases. Asthma is prevalent 
in high-income countries; however, it causes more deaths in low and 
middle-income countries [1]. Approximately, 5.9% of the English 
population suffers from asthma which means that England has one of the 
highest prevalence rates for this disease in the world [2]. Asthma is a major 
cause of morbidity and mortality worldwide and also causes a considerable 
economic burden [3]. There is currently no cure for asthma. Instead, 
medicines are used to control the symptoms of asthma in patients [4]. 


Chronic Obstructive Pulmonary Disease (COPD), unlike asthma, is not 
a single disease. It is an umbrella term used to describe the diseases that 
cause chronic limitation to lung airflow. Chronic bronchitis and emphysema 
are among two of these diseases [5]. The main risk factors for COPD 
include smoking, pollution, and occupational dusts and chemicals. The 
major symptoms of COPD are breathlessness, a chronic cough, and an over 
production of mucus from respiratory tract [6]. This disease is under 
diagnosis. Research conducted in England has shown that the ratio between 
diagnosed cases and expected prevalence ranged between 0.20 and 0.95 [7]. 
COPD is also a respiratory disease with a higher prevalence. World Health 
Organization (WHO) has estimated that by 2030, COPD would be the third 
highest cause of deaths occurring globally [6]. Just like asthma, COPD is a 
disease that is incurable. Instead, a range of medicines are utilised in order 
to treat the symptoms of COPD [8]. 


Although, medicines are developed to treat diseases safely and 
effectively, it is still possible for medicines to cause unwanted effects or 
therapeutic failures [9]. Medicine Related Problems (MRPs) are therefore, 
an important issue for health care. Especially, since medicine therapy has 
become increasingly more complexed, the prevention of MRPs has also 
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become more difficult. As MRPs are a part of pharmacovigilance, it is 
extremely important to understand them appropriately. Systematic reviews 
are one way through which the extent of MRPs effecting patient outcome 
can be assessed [10]. 


A problem with MRPs and their definition is that there is disagreement 
as to what can be classified as an MRP [9]. Some researchers consider 
medication error (ME) as an MRP, while others do not. A more up-to-date 
definition was produced by the PCNE [11]. PCNE defines MRPs as, “a 
drug-related problem is an event or circumstance involving drug therapy 
that actually or potentially interferes with the desired health outcomes”. 
MRPs are split into three categories, namely adverse drug reactions 
(ADRs), adverse drug events (ADEs), and medication errors (MEs). Table 
1 shows the key definitions used in this review. 


Table 1. Definitions of Keywords used in this Review 


Term Definition Reference 
“A drug-related problem is an event or 
circumstance involving drug therapy that 
actually or potentially interferes with 
desired health outcomes”. 

A reaction “to a drug that is noxious, is 
ADR unintended, and occurs as doses normally [12] 
used in man”. 

‘An error in the process of prescribing, 
preparing, dispensing, administering, 
monitoring or providing advice on 
medicines”. 

An injury related to the use of a medicine 
that may not be causally related. 
"The extent to which a person’s 
behaviour — taking medication, following 
a diet, and/or executing lifestyle changes, 
corresponds with agreed 
recommendations from a health care 
provider". 


MRP [11] 


ME [13] 


ADE [14, 15] 


Non-Adherence [16] 
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Term Definition Reference 


Can be defined as the use of five or more 
drugs. North Central London region 
Poly-pharmacy _ hospitals use this definition. However, [17] 
globally there is no agreed definition. 
Four or more drugs are also used. 


“Two or more coexisting medical 
Co-morbidities conditions or disease processes that are [18] 
additional to an initial diagnosis”. 


Asthma is a chronic disease characterized 
by the recurrent attacks of breathlessness 
and wheezing which may vary in severity 
and frequency from person to person. 
Asthma Symptoms may occur several times in a [6] 
day or week in affected individuals. 
These symptoms may become worse for 
some people during physical activity or at 
night. 


“Recurrent attacks of breathlessness and 
wheezing” “the lining of bronchial tubes 
Asthma attacks swell, causing the airways to narrow and [1] 
reducing the flow of air into and out of 
the lungs”. 


“Chronic Obstructive Pulmonary Disease 
(COPD) is not one single disease. 
However, it is an umbrella term used to 
describe chronic lung diseases that cause 
limitations in lung airflow. The more 
familiar terms, that is, 'chronic bronchitis’ 
and 'emphysema' are no longer used, [19] 
however, they are now included within = 
the COPD diagnosis. The most common 
symptoms of COPD are breathlessness, 
or a 'need for air’, excessive sputum 
production, and a chronic cough. 
However, COPD is not just simply a 
"smoker's cough", but an under- 


COPD 
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Term Definition Reference 
diagnosed, life-threatening lung disease 
that may progressively lead to death”. 


“Usually refers to the behaviour that has 
Cause caused the problem which is most often a [20] 
medication error’. 
“The expected or unexpected event or 
Problem circumstance that is, or might be wrong, [20] 
in therapy with drugs”. 

“At the moment, there is no United 
Nations standard numerical criterion, 
however, the UN agreed cut off to be 60+ 
years to refer to the older population”. 
“Most developed world countries have 
accepted the chronological age of 65 
years as a definition of 'elderly' or older 
person”. To conduct the current research, 
65+ shall be used to define elderly 
patients. 

For the purpose of this review, an adult 
Adult was defined as any person of 16 years or 

older. 


Elderly [19] 


Very limited evidence is available about the global prevalence of MRPs 
in asthma or COPD. Lewinski et al recorded a prevalence rate of 21% for 
MRPs in their study on a German population [21]. In US, there is a 
prevalence of MRPs ranging between 1.19% and 7.26% among nursing 
home residents [22]. However, further studies are required to fully 
understand the MRPs in asthma and COPD. Therefore, the current study 
aimed to identify the prevalence, causes, and risk factors of MRPs among 
adult patients with asthma and/or COPD. 


2. METHOD 


A systematic review was conducted using 14 various databases. These 
databases included PubMed, Medline, National Electronic Library for 
Medicines, Embase, Scopus, ISI Web of Knowledge, Science direct, 
PshclInfo, British Nursing Index, Global Health, CINAHL, International 
Pharmaceutical Abstracts, PsychExtra, and Cochrane Library. The review 
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produced relevant articles. The articles were critically reviewed to 
determine the prevalence, severity, preventability, causes, risk factors, and 
main medicine classes involved in MRPs. These results would identify the 
patterns and characteristics of MRPs. 


2.1. Search Strategy 


The search terms included ‘MRPs, ‘asthma’, ‘COPD’, and their 
analogues (Table 2). The hits produced for each database and term 
combination were recorded. The inclusion and exclusion criteria were then 
applied to the articles. The inclusion and exclusion criteria are given in 
detail, in sections 2.1.2 and 2.1.3. This produced the final articles used in 
the systematic review. 


2.2. Search Terms 


The search terms were classified into five main categories including 
MRPs, adults, and hospital disease review. The terms shown in Table 2, that 
is, ‘MRPs’, ‘adults’, ‘hospital’, ‘disease’, and ‘review’ along with their 
variations were used in a variety of different combinations. 


Table 2. Search Terms used in Systematic Review 


Term Variations 
Medicine DRP(s) Drug Related Problem(s) (DRPs) MRP(s) 
Related Medicine Related Problem(s) ADR(s) Adverse Drug 
Reaction(s) ADE(s) Adverse Drug Event(s) ME(s) 
Problems anes: 
Medication Error(s) 
Adults Adult patient(s) Elderly Adult(s) 
Hospital Hospital admission Hospitalization(s) Hospitalisation(s) 
. Asthma COPD chronic obstructive pulmonary disease 
Disease . : . 
pulmonary disease(s) respiratory disease(s) 
Review Systematic review(s) Meta-analysis 


2.3. Inclusion Criteria 

Articles were included if: 
1. MRPs (ADRs, ADEs, MEs) were investigated 
2. Adults aged > 16 years were included in the data 


3. Hospitalised patients were researched 
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4. Patients studied were attending GPs or primary care clinics 
5. The data was quantitative 


It is also important to note that articles were included with no language 
restrictions. 


2.4. Exclusion Criteria 
Articles were excluded if: 


1. Recreational drug use was present. This is because the current study has 
defined MRPs as “interference with desired health outcomes”. Drugs 
taken for recreational purposes were not related to this. 


2. Management plans and health statistics were investigated, as this is 
considered to be monitoring. Monitoring was not a concern of this 
review. 


3. Allergic reaction to medicines that patients are already known to have 
had previously, before taking the same medicine on this occasion, were 
present in the articles. 


4. The MRPs resulted in death in the Accident and Emergency Department 
of the hospital. It is not possible to reliably determine the cause of death 
in these cases. 


5. The data was concerned with the evaluation of death rates. 
2.5. Data Extraction 


The number of articles produced by this systematic review are described 
in the results. Once the articles were found, each one was read and the 
information was extracted and tabulated. The classification for DRPs’ 
report by the PCNE was read as guidance for the classification of problems 
and causes [20]. 


3. RESULTS 
3.1. Data Analysis 


In total, the search yielded 11,46338 articles before applying limitations 
of age group (= 16 years old) (Figure 1). Studies investigating in other 
languages other than English were translated into English using a back- 
translation technique. Subsequently, 714 were obtained and their titles were 
evaluated. This resulted in 55 articles determined as relevant. The remaining 
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articles were assessed from the abstract and 28 were excluded. This resulted 
in 27 articles, which were assessed in full, and 12 were excluded. 
Consequently, the search resulted in 15 relevant articles, which were 
included in the current study and comprised of five MRPs, one ADR, zero 
ADE, and eight MEs. 


Number of articles identified through Articles removed after duplications and 
database search (n=1146338) limitations were applied (n=1145624) 


Article’s title evaluated (n=714) Articles removed due to irrelevant titles 
ms Articles removed due to irrelevant 
Article's abstract evaluated (n=55) abstracts and/or insufficient data (n=28) 
Irrelevant articles and articles were 
Full articles assessed (n= 27) sufficient data could not be obtained 


(n=12) 


Included articles(n=15) subgroups: 
MRPs articles (n=5) 


ADRs articles (n=1) 
ADEs articles (n=0) 
MEs articles (n=8) 


Figure 1. Data Extraction and Article Selection Process 
3.2. Demographics 


Of the 13 studies that reported MRPs, nine different countries had 
research conducted there (Table 3). They are as follows: Nigeria [23], 
Australia [24], Canada [25, 26], Japan [27-29], Italy [30], Saudi Arabia 
[31], USA [32, 33], Sweden [34] and Spain [35]. Japan published most of 
the articles. The average age in the studies ranged from 22 years [34] to 72 
years [26]. The average age of all studies was 46.3 years. The results of two 
studies also did not report/the mean age. Only two studies gave age ranges, 
16-83 [29] and 20-78 [35]. 


Three studies reported education levels. Al-Jahdail et al. [31] 
determined that most participants acquired education till high school level. 
In contrast, Axelsson et al. [34] determined that the vast majority of 
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participants were educated above compulsory level. Barrueco et al. [35] did 
not report only quantitative results, however, only mentioning lower 


education levels can be problematic. 


Two studies had data on occupation. Unfortunately, Abramson et al. 
[24] reported that 11.8% of the sample was unemployed. However, 
Axelsson et al. [34] was much more detailed. According to the report, 4.1% 
had compulsory education, 50.4% had grammar/high school education, and 
45.5% had college/university education. 


Ethnicity was only reported by two studies. Press reported that 5% of 
the population had Hispanic or Latino ethnicity [32]. Spitz [33] conducted 
a case study on a black female. 


Table 3. Demographics of the Articles Populations 


Average : 
Study Age Education : a3 
ID Country = . (Years) Gender evel Occupation —_ Ethnicity 
Males 
oe 32% 
[23] Nigeria 39 >18 Penile NR NR NR 
68% 
Males 
: 54.9% Unemployed 
[24] Australia 38.2 <60 Panis NR 11.8% NR 
45.1% 
Males 
51.9% 
[25] Canada 82 >66 Pamalek NR NR NR 
48.1% 
Males 
56.8% 
(26] Canada 72 72 Females NR NR NR 
43.2% 
Males 
42.8% 
(27] Japan 57.4 >16 Hemudes NR NR NR 
57.2% 
Males 
> 16 53.3% 
[30] Italy NR wean Female NR NR NR 
46.7% 
Males 
> 16 42.5% 
[28] Japan 57 oan Females NR NR NR 
57.5% 
22 PR Currents In Pharmaceutical Research 
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Average : 
a Country age rc an Gender a a Occupation —_ Ethnicity 
(Years) 
Mules University 
0, 
[31] Saud 42.3 NR hes ie NR NR 
Arabia . Females 8 
60.9% school or 
, less 86% 
Male 27% Hispenie 
[36] USA 519 NR Female NR NR ed 
73% Latino 
5% 
Male 35% as 
[36] USA 64.6 NR Female NR NR ses 
65% Latino 
5% 
Male 22% Hispanic 
[36] USA 43.1 NR Female NR NR ae 
73% atino 
5% 
Employee 
Compulso 44% 
ry school Self- 
4.1% employed 
Males Grammat/ 1.5% 
38.4% high Applicant 
Lee eweden ae =e Females school for job 5.2% MR 
61.6% 50.4% Student 
College/U 45.5% 
niversity Other 3.4% 
45.5% Missing 
0.4% 
Males 
47.3% 
[29] Japan 45 16-83 Females NR NR NR 
52.6% 
Mauls ae 
0, 
[35] Spain NR 20-78 Penh level NR NR 
320 (numbers 
‘ NR) 
Males 0% 
[33] USA 35 35 Females NR NR Black 
100% 


3.3. Prevalence, Severity, and Preventability of Medicine Related 
Problems (MRPs) 


This systematic review evaluated the prevalence, severity, and 
preventability of MRPS, ADEs, ADRs, and MEs. 
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3.4. Medicine Related Problems (MRPs) 


Five studies investigating MRPS were identified [23—27] (Table 4). The 
studies identified MRPs, such as increasing obesity in patients using 
medicines [27], patients suffering from pneumonia caused by the medicine, 
and adverse effects on the oropharynx [26]. Abramson et al. [24] identified 
therapeutic failure occurring in asthmatic patients, causing deaths. Desalu 
et al. [23] studied MRPs in general, as did Stephenson et al. [25]. 


Three of the studies’ populations suffered from asthma [23, 24, 27], 
while the remaining two studies included patients with COPD [25, 26]. The 
range of sample sizes in the five studies could be considered very large 
ranging from 100 participants to 18 million. The major difference in sample 
size was between the studies collecting data via questionnaires [23, 24, 26, 
27] with sample sizes ranging between 100 and 3146. The only study that 
utilized data from medical records had a significantly larger sample size, 
that is, 18 million [25]. 


The duration of studies ranged from two months [27] to 84 months [25]. 
MRPs were identified in four countries, that is, Canada [25, 26], Nigeria 
[23], Australia [24], and Japan [27]. Of the references, one was classified as 
a prospective study [23], while the other references [24—27] were classified 
as retrospective studies. 


The mean prevalence rate of MRPs was calculated to be 39.8%. The 
prevalence rate ranged between 3.2 [25] and 86% [26]. Unfortunately, the 
severity of MRPs was not reported in any of the five studies. 


All the studies that reported MRPs gave a form of definition [23—25, 
27]. However, many studies did not provide a clear definition of ‘MRPS’. 
Desalu et al. [23] simply stated the side effects as either short or long-term. 
Abramson et al. [24] used ‘asthma as the cause of death’ to indicate the 
therapeutic failure. Stephenson et al. [25] investigated cholinesterase 
inhibitors and spoke about how an adverse respiratory event could occur in 
the form of bronchoconstriction. Suissa et al. [26] had a similar approach, 
only defining a serious pneumonia event. Youkou et al. [27] is another 
example of this. Obesity was defined using the definition produced by the 
Japan Society of the Study of Obesity. 
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Table 4. Characteristics of Studies that Investigated Medicine Related Problems (MRPs) 


ere Duration : 
Study : : Definition Sample Prevalence Severity 
ID MRP Country Settings Population used : ere cas rate (%) (%) 
Adults mean 
age 39 (218 
a er Fe d pone erie 
[23] MRPs Nese oO effects or Short term 6 150 30.7 NR 
Questionnaire with asthma $ 
study oi side effects 
minimum of 
6 months 
Adults mean 
Case-control a 2 0 
Therapeutic ; survey a Asthma is the cause 
[24] failure pmmall Victorian Bi d of death ” oat 21-8 NE 
registry as 
with acute 
asthma 
Cohort study 
data from 
: Adults mean 
Institutes for 
clinical ee 
[25] MRPs Canada evaluative ae ‘| Bronchoconstriction 84 18000000 3.2 NR 
sciences : 
Danepezil van bated 
Galantansine and dementia 
Rivastigmine 
Adults (72 A serious 
Pneumonia Case control sea) oe 
[26] Oropharynx Canada survey Qubéc diagnosed event, defined as a 30 100 86 and 71 NR 
with COPD first 
using hospitalisation for a 
School of Pharmacy UMT. 25 
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meee Duration P 
suey MRP Country Settings__-——_~Population ae ee ae 
(months) 
International death from 
classification pneumonia using 
of diseases the International 
Classification of 
Disease (ICD)-9 
codes 480-487.0 
ICD10 codes J10.0, 
J11.0, J12-J18 
Adults (=16 
Survey Data years) Japan Society for 
: from hospitals diagnosed the Study of Obesity 
[27] besey Japan in Niigata with (JASSO) 25kg/m*2 : ace a ME 
Prefecture Bronchial <BMI 
asthma 
Table 5. Characteristics of Studies that Investigated Adverse Drug Reactions (ADRs) 
Study : Dunes Sample Prevalence Severity 
ADR Country Settings Population Definition used of study . 
ID size rate (%) (%) 
(months) 
Untoward clinical 
Type | ee manifestation consequent 
inal : diaecns om Adults (= 16 to and caused by the 
interactions Clinical B eae sesiuss niece ote 
[30] Type B: usually Italy records diagnosed P arses ane ot 83 5183 4.6 28 
not predictable review arene . enneeine drugs 
including asthma or including accidental 
intolerance to a ee 


specific medicine 


overdose substance 
abuse and therapeutic 
failure. 
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3.5. Adverse Drug Reactions (ADRs) 


One study investigating ADRs was included in this systematic review. 
This retrospective study analysed the clinical records and used the 
frequency of bronchodilators [30] (Table 5). The study used a clinical 
records review as the research design. The research was conducted over an 
83-month time span in Catanzaro, Italy. Two hospitals were used, namely 
Italy Mater Domini University Hospital Pugliese and Ciaccio Hospital. 
About 5183 clinical records of adult patients, who were 16 years or older, 
with a diagnosis of either asthma or COPD, were reviewed. This produced 
a prevalence rate of 4.6% and an MRP severity of 28%. Preventability was 
not reported in this case. 


3.6. Adverse Drug Events (ADEs) 
This systematic review did not find any studies that reported ADEs. 
3.7. Medication Error (ME) 


This review yielded eight studies (Table 6). The MEs identified in these 
studies include non-adherence [23, 29, 31, 34-35], prescribing error [28, 
33], and patients not using the correct technique for their inhaler device [31, 
32]. By far, the most prevalent ME was non-adherence. Five of the eight 
studies recorded this as an ME. The studies were conducted in six countries. 
These countries include Nigeria [23], Japan [28, 29], Saudi Arabia [31], 
USA [32, 33], Sweden [34], and Spain [35]. The studies identifying MEs 
had a variety of methods. Four studies collected the data by reviewing 
clinical records [29, 31, 34, 35]. Two studies conducted surveys of patients 
in order to produce results [23, 28]. One reference used interviews [31] 
along with clinical record review. Finally, Spitz [33] used a case study. The 
range of sample sizes as was the case with MRPs was broad. This range was 
between 50 [29] and 3000 [28] with a mean of 57. However, a case study 
used one patient [33]. The included researches used three types of study 
designs, that is, prospective [23, 28], observational studies [31], and 
retrospective [29, 33-35]. Only two studies used patients suffering from 
COPD [32, 35]. While, seven studies comprised populations of patients 
suffering from asthma [23, 28], Press et al. [32, 29, 33, 34]. The age of 
participants included in the studies was difficult to analyse. Some studies 
reported average age, while others reported the age range. The average 
prevalence rate was 66.9% with a range of 10%-94.6% [29, 34]. Severity 
and preventability went unreported in all cases. 
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Table 6. Characteristics of Studies that Investigated Medication Error (ME), see appendix 3 for Abbreviations 


eae ae Duration : 
Study Medication Country Settings Population Definition of study Sample Provisions meventy 
ID error used size rate (%) (%) 
(months) 
Prospective 
studies 
Adults mean 
age of 39 (218 
Cross sectional Bie Fl 
23 Non-adherence _ Nigeria stud Pie NR 6 150 81.3 NR 
[ 8 y with asthma 
(questionnaires) 
for a 
minimum of 6 
months 
Questionnaire Adults (=16 
ne survey All years), 
[28] 8 Japan medical diagnosed NR 240 3000 N/A NR 
— institutions in with bronchial 
Nigata asthma 
Observational 
studies 
ingore : Adults mean 
inhaler Cross-sectional puedo vou Pape 
[31] apeitucend Saude ney news diagnosed by asthma 9 450 59.1 NR 
Non-adherence Arabia and review of ae ’ 
ae ag physician with control 
Medicine clinical records) aeehined 
effectiveness 
Adults mean MDI: 12 
Teawent age 51 years item 
; Cross-sectional hospitalized checklist MDI:86 
aa t ee alee Mise study with asthma Diskus: a a Diskus:71 ie 
rene n=60 or 10 item 
COPD n=40 checklist 
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peas od Duration : 
Study Medication Conniry Settings Population Definition of study Sample sows ney 
ID error used size rate (%) (%) 
(months) 
Retrospective 
studies 
Non- 
adherence, Adults 22 
measured years old 
using the diagnosed 
[34] Medication Seadea Clinical records with asthma NR NR 268 94.6 NR 
adherence review and prescribed 
report scale regular 
(MARS) a asthma 
five-item self- medication 
report scale 
Medication 
Adults mean ata 
report 
Clinical records epee yom scale 
[29] Non-adherence Japan : admitted to 71 112 10 NR 
review : : (MARS) a 
hospital with five-{ 
thma Ive-1tem 
bad self-report 
scale 
Adults (20-78 
oi years) who Incorrect 
35 on-adherence ain : use 0 
35 Nona Spat Clinical records have had f NR 50) 66 NR 
review COPD for freahient 
more than 5 
years 
Case study Female 35 
[33] Prescribing USA Pulmonary years of age NA case NA 1 NA NR 
error divisions with bronchial study 
Catanzaro Italy asthma 
School of Pharmacy Si | U MT. 29 


Volume | Issue 2, Fall 2023 


Medicine Related Problems (MRPs) in Adult... 


3.8. Comorbidities 


Of the 15 included studies, four identified comorbidities associated with 
MRPS [24-26, 29] (Table 7). Of these, two reported COPD to be a 
comorbidity of asthma [24, 29]. Baba et al. [29] reported the only secondary 
diagnosis of the review, which was airway infection, when asthma was the 
primary diagnosis. The comorbidities reported for COPD included 
dementia [25], cardiac diseases, diabetes, Parkinsons, and depression [26]. 
Comorbidities would appear to occur more frequently in older patients as 
Stephenson et al. [25] and Suissa et al. [26] had older populations in their 
research. 


Table 7. Comorbidities Reported by Studies that Investigated MRPs, 
ADRs, ADEs, and MEs 


Main Secondary | Number of 


. . : ; ne Comorbidities 
diagnosis diagnosis comorbidities 


Study ID Population 


Adults mean 
age 38 years, 
diagnosed with 
acute asthma 
Adults mean 
age 45 years 
[29] admitted to Asthma 
hospital with 
asthma 
Adults mean 
age 82 (266 
years), 
diagnosed with 
COPD and 
dementia 
Adults (=72 

years), Cardiac 
diagnosed with disease 
[26] COPD using COPD NA 4 Diabetes 
International Parkinson's 
classification of Depression 
diseases 


[24] Asthma NA 1 COPD 


Airway 


infection | COED 


[25] COPD NA 1 Dementia 


3.9. Causes and Problems 


The underlying causes of MRPs were reported by nine included studies 
[28, 29, 31, 33, 34] (Table 8). The main cause of MRPs was identified to be 
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the lack of information with five studies reporting this as a cause [29], Al- 
Jahdali et al. [23, 31, 32, 35]. Logistics and the patients themselves were 
both reported twice in Spitz [33], Barrueco et al. [35] and Desalu et al. [23], 
Axelsson et al. [34], respectively. Guidelines [28], use [31], dose [35], and 
treatment effectiveness [24] were all reported once. Three studies reported 
that MRPs had unknown causes [23, 26, 27]. Gallelli et al. [30] had a cause 
classified as ‘other’. 


The problems associated with MRPs were reported by 12 of the 15 
studies. These problems include dosing problems [29, 31], medicine choice 
problems [28], medicine use problems [33], adverse reactions [23, 26, 27, 
30] less drugs taken than required [35], therapeutic failures [24], and 
treatment effectiveness [23, 32]. Of the problems found in this review, 
adverse reactions were the most frequently occurring problem. 


Gallelli et al. [30] found through clinical records review that 
bronchodilators caused adverse reactions that were non-allergic side effects. 
These included cutaneous (47.7%), gastrointestinal (15.6%), and 
cardiovascular (15.2%). Gallelli et al. [30] was classified as other as there 
was no obvious cause. Youkou et al. [27] found that the MRP obesity caused 
problems, such as decreased inhaled corticosteroid therapy efficacy and 
leaukotroine related inflammation. Desalu et al. [23] reported that patients 
suffered from side effects. This, in itself, is a problem, while the cause of 
these side effects went unreported. Dosing problems were reported by Baba 
et al. [29] and Al-Jahdali et al. [31]. 


Al-Jahdali et al. [31] investigated inhaler technique in asthmatic patients 
and reported that 45% of patients did not use their inhalers appropriately. 
Furthermore, it was reported that 50.9% of patients who did not use their 
inhaler correctly visited A and E more than three times. About 51.6% of 
patients had no formal asthma education and 40.7% had no formal 
education about their medications or inhaler devices. 


Researchers determined that patients did not have basic information 
about their medicine and did not receive written instructions regarding the 
intake of their medicine as well. It was supported by the findings of a study 
that lack of information is the cause of ME [32]. It was reported that patients 
were unable to use their inhaler correctly attributing to the lack of awareness 
about correct inhaler technique. 
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Table 8. Problems and Causes of Medicine Related Problems (MRPs) 


References Problem N Causes 
[29] Dosing problem 1 Information 
[34] NA 1 Patient 

Medicine choice : yds 
[28] ptoblen 1 Not following guidelines 
: Medicine use process 
[31] Dosing problem 2 icant 
[33] Medicine use problem 1 Logistics 
[30] Adverse reactions 0 Other 
: Dosage level Logistics 
[35] Less drug than required 3 ieecnnian 
[24] Therapeutic failure 1 Treatment effectiveness 
[26] Adverse reactions 0 Unknown 
Treatment : 
28 effectiveness ! enon 
[27] Adverse reactions 0 Unknown 
[23] Adverse reactions 0 Unknown 
[23] pas aes 2 Information Patient 
effectiveness 
3.10. Risk Factors 


Eight of the included studies identified some risk factors for MRPs 
(Table 9). These 16 identified risk factors included excessive smoking [24, 
34], age [24, 28, 29] gender [24, 28, 29], family problems, excessive alcohol 
intake, family history, personality [24], non-adherence, comorbidities [29], 
socio economic status [35], symptoms severity [35], ethnicity [37, 38] 
duration of disease [28], dose [38], education, and obesity [32]. In general, 
age, gender, and socioeconomic status were identified as major risk factors. 
Many studies found that male patients, older patients, patients with a lower 
socio-economic background, and patients from a less awareness about their 
medicine and diseases were more likely to have MRPs. 
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Table 9. Present Risk Factors of MRPs, ADRs, ADEs, and MEs as reported 
by included Studies 


References N Risk factors 
excessive smoking age 
[24] 6 gender family problems excessive 
alcohol intake family History 
[34] 2 excessive smoking personality 


non-adherence gender age 


[22] 3 excessive smoking comorbidities 
[35] 4 socio economic status 
_ patient believes lack of symptoms 
[37] 2 ethnicity socio economic status 
[28] 3 chronic diseases age gender 
Hedberg and Rossner 2 gender obesity 

[38] 3 gender ethnicity dose 
[36] 1 healthcare education 

4. DISCUSSION 


The current systematic review aimed to identify the prevalence, causes, 
and risk factors of MRPs among adult patients with asthma and/or COPD. 
MRPs had a prevalence rate of 39.8%, ADRs 4.6%, while ME had a 
prevalence rate of 66.9%. The comparison of these prevalence rates showed 
that MEs and MRPs have a higher prevalence rate than ADRs. Severity and 
preventability were not reported accurately in many studies. The findings 
potentially provided insight to reduce the higher rate of MRPs. 


Theophylline was reported to have the highest prevalence of MRPs 
which requires special consideration to ensure its safe use by patients. 
Theophylline has quite a narrow therapeutic index and its interactions with 
a number of other medicines has limited its use. The serum concentrations 
of theophylline require close and regular monitoring to limit the toxicity and 
adverse effects of theophylline including life-threatening arrhythmias [39]. 
All healthcare professionals involved in prescribing, dispensing, and 
administration of this medication should be familiar with its adverse effects’ 
profile. Pharmacists who are the medicine experts should clinically verify 
the prescriptions of theophylline and provide counselling to patients about 
the adverse effects of this medication. Given the availability of other 
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bronchodilators with better safety profile, the use of theophylline should be 
limited. 


This review suggests that MRPs seem to be mainly related to MEs, 
especially non-adherence. Non-adherence is a complex research area since 
the causes are so complex. More research on the causes of non-adherence 
coupled with presentation of effective strategies would help address this 
issue. Moreover, it would also improve patient health outcomes. Weinstien 
2004 demonstrated that non-adherence was associated with polypharmacy, 
comorbidities, anxiety, and expensive medicines. This is similar to the 
findings of this review which found polypharmacy and individual patient as 
causes for non-adherence. However, this review extended medicine 
characteristics beyond polypharmacy. It reported that medicines with 
narrow therapeutic margins and short time intervals between doses also 
contributed to non-adherence. On the contrary, review by Lindsay and 
Heaney reported that treatment type did not impact non-adherence. Half of 
the studies included in this review reported that male gender was a risk 
factor of MRPs, while the remaining studies linked female gender with 
MRPs. Lindsay and Heaney also reported similar findings. Other risk 
factors of MRPs included old age and poor socio-economic backgrounds 
[40]. 


The comparison of this systematic review with the previous systematic 
reviews showed that a review of all MRPs in asthma and COPD had not 
previously been attempted. 


Furthermore, there is a need for good quality reviews that clearly report 
their search strategy [41]. While, this systematic review included all types 
of study designs and did not apply any language restrictions to make the 
findings comprehensive, it had some limitations. Using two researchers 
instead of one would have improved the quality as it would decrease bias in 
the selection of articles. Another limitation of this systematic review is the 
limited inclusion of studies investigating COPD. Furthermore, the included 
studies did not provide clear definitions of MRPs. This could have 
potentially decreased the accuracy of this review. 


Despite the above-mentioned limitations, this review has several 
strengths. Using a narrative review would not be as appropriate, since 
systematic reviews are better at assessing the current literature. Systematic 
reviews are also a more scientific way of reviewing the literature to produce 
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more valid results. The review unlike many other reviews, included all 
studies regardless of the language. This potentially means that this review 
would have assessed information previously missed by other reviews. 


Further research with the inclusion of qualitative studies together with 
the inclusion of data about hospitalised patients is required. Since MRPs are 
considered to differ depending on the clinical setting [42], separating the 
data into clinical setting type would lead to dissemination of useful 
information. 


4.1. Conclusions 


This systematic review aimed to investigate MRPs in adult patients with 
asthma or COPD. The findings suggested that MEs and MRPs have a higher 
prevalence than ADRs. Theophylline was reported to have the highest 
prevalence of MRPs and requires special consideration to ensure its safe use 
by patients. 
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